=> file .jacob 

COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
41.47 



TOTAL 
SESSION 
105 .28 



FILE 'CAPLUS' ENTERED AT 15:48:32 ON 18 NOV 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 15:48:32 ON 18 NOV 2003 
COPYRIGHT (C) 2003 BIOLOGICAL ABSTRACTS INC. (R) 

FILE 'MEDLINE' ENTERED AT 15:48:32 ON 18 NOV 2 003 

FILE 'EMBASE' ENTERED AT 15:48:32 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Elsevier Inc. All rights reserved. 

FILE 'USPATFULL' ENTERED AT 15:48:32 ON 18 NOV 2003 

CA INDEXING COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 



=> biocata (5A) film (lOA) latex 
L68 0 FILE CAPLUS 

L69 0 



L70 
L71 
L72 



FILE BIOSIS 
0 FILE MEDLINE 
0 FILE EMBASE 
0 FILE USPATFULL 



TOTAL FOR ALL FILES 

L73 0 BIOCATA (5A) FILM(IOA) LATEX 

= > biocatalytic (P) film (P) latex (P) (coat or imbed or integra) 



L74 
L75 
L76 
L77 
L78 



2 FILE CAPLUS 
2 FILE BIOSIS 
1 FILE MEDLINE 

0 FILE EMBASE 

1 FILE USPATFULL 



TOTAL FOR ALL FILES 

L79 6 BIOCATALYTIC (P) FILM(P) LATEX (P) (COAT OR IMBED OR INTEGRA) 

= > dup rem 

ENTER L# LIST OR (END) :179 
PROCESSING COMPLETED FOR L7 9 

L80 3 DUP REM L7 9 (3 DUPLICATES REMOVED) 

=> d 180 ibib abs total 



L80 ANSWER 1 OF 
ACCESSION NUMBER: 
TITLE : 

INVENTOR (S) : 



USPATFULL on STN 

2002 : 140886 USPATFULL 
Porous films and process 

Gebhard, Matthew S., New Britain, PA, UNITED STATES 
Lesko, Patricia M., Ottsville, PA, UNITED STATES 
Brown, Albert B., Buckingham, PA, UNITED STATES 
Young, David H., Ambler, PA, tJNITED STATES 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



KIND 



DATE 



US 2002071867 Al 20020613 

US 2001-965377 Al 20010927 



(9) 



NUMBER 



DATE 



PRIORITY INFORMATION: US 2000-241603P 20001019 (60) 
DOCUMENT TYPE: Utility 
FILE SEGMENT: APPLICATION 

LEGAL REPRESENTATIVE: Stephen E. Johnson, Rohm and Haas Company, 100 

Independence Mall West, Philadelphia, PA, 19106 
NUMBER OF CLAIMS: 16 
EXEMPLARY CLAIM: 1 
LINE COUNT: 1013 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Porous films are provided which include a blend of a film forming 

polymer and a non-film forming material, the film having a network of 
pores or channels throughout the film. The porous polymer films are 
formed between 0. degree, and 80. degree. C. , retain porosity at elevated 
temperatures and are non-friable. A process for preparing porous polymer 
films and their applications are disclosed. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L8 0 ANSWER 2 OF 3 CAPLUS COPYRIGHT 2 003 ACS on STN DUPLICATE 1 
ACCESSION NUMBER: 2001:781554 CAPLUS 

DOCUMENT NUMBER: 135:368886 

TITLE: Engineering the microstructure and permeability of 

thin multilayer latex biocatalytic coatings containing 
E. coli 

AUTHOR (S) : Lyngberg, O, K. ; Ng, C. P.; Thiagarajan, V.; Scriven, 

L. E.; Flickinger, M. C. 
CORPORATE SOURCE: Department of Chemical Engineering and Materials 

Science, University of Minnesota, Minneapolis, MN, 

55455, USA 

SOURCE: Biotechnology Progress (2001), 17(6), 1169-1179 

CODEN: BIPRET; ISSN: 8756-7938 
PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB The microstructure and permeability of rehydrated 20-100 .mu.m thick 
partially coalesced (vinyl-acetate acrylic copolymer) SF091 latex 
coatings and a 118 .mu.m thick model trilayer biocatalytic 
coating consisting of two sealant SF091 layers contg. a middle layer of 
viable Escherichia coli HBlOl + latex were studied as 
delaminated films in a diffusion app. with KN03 as the 

diffusant. The permeability of the hydrated coatings is due to diffusive 

transport through the pore space between the partially coalesced SF091 

latex particles. Coating microstructure was visualized by fast 

freeze cryogenic SEM (cryo-SEM) . The effective diffusion coeff . of SF091 

latex coatings (diffusive permeability/f ilm thickness) 

was detd. as the ratio of the effective diffusivity of KN03 to its 

diffusivity in water (Def f /D) . Polymer particle coalescence was arrested 

by two methods to increase coating permeability. The first used glycerol 

with coating drying at 4. degree., near the glass transition temp. (Tg) . 

The second method used sucrose or trehalose as a filler to arrest 

coalescence; the filler was then dissolved away. Deff/D was measured as a 

function of film thickness; content of glycerol, sucrose, and 

trehalose; drying time; and rehydration time. Deff/D varied from 

3. times. 10-4 for unmodified SF091 coatings to 6 . 8 . times . 10-2 for coatings 

contg. sucrose. Deff/D was reduced by the flattening of latex 

particles against the surface of the solid substrate, as well as by the 

presence of the colloid stabilizer hydroxyethylcellulose (HEC) . When cor. 

for the flattened particle layer, Deff/D of HEC-free coatings was as high 

as 0.20, which agreed with the value prediced from anal, of cryo-SEM 

images of the coat surface. Deff/D decreased by one-half in 

approx. 5 days in rehydrated SF091 coatings, indicating that significant 

wet coalescence occurs after glycerol, sucrose, or trehalose are leached 

from the films. Deff/D of SF091 latex trilayer 



coatings contg. viable E. coli HBlOl cells decreased as cell loading was 
increased from 2 . 2 . times . 10-2 for 64 g dry cell wt . per L of coat 
vol. to 5. times. 10-3 for 151 g DCW/L of coat vol. The redn. in 
coating permeability with increasing cell loading is predicted by 
Maxwell's equation for Deff/D in periodic composites. 
REFERENCE COUNT: 41 THERE ARE 41 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L80 ANSWER 3 OF 3 CAPLUS COPYRIGHT 2003 ACS on STN DUPLICATE 2 
ACCESSION NUMBER: 1999:202327 CAPLUS 

DOCUMENT NUMBER: 131:15844 

TITLE: Construction of a Thread Coater and Use of Azocasein 

Release To Characterize the Sealant Coat Porosity of 
Fibers Coated with Latex Biocatalytic Coatings 

AUTHOR (S) : Flickinger, Michael C; Mullick, Ashim; Ollis, David 

F. 

CORPORATE SOURCE: Biological Process Technology Institute and Department 

of Biochemistry Molecular Biology and Biophysics, 
University of Minnesota, St. Paul, MN, 55108, USA 

SOURCE: Biotechnology Progress (1999), 15(3), 383-390 

CODEN: BIPRET; ISSN: 8756-7938 

PUBLISHER: American Chemical Society 

DOCUMENT TYPE: Journal 

LANGUAGE : Engl i sh 

AB A single -Stage annular fiber coating method with co-current dry-air drying 
at 3 0. degree, has been developed for multilayer coating of 12 8 .mu.m diam. 
polyester thread (yarn) with latex films as a model 
for enzyme immobilization and development of a filament 
biocatalytic filter. Acrylic vinyl acetate polymer coatings were 
sequentially metered onto the fibers by the combination of a flexible 
squeegee and a red rubber annulus . The thread coater can operate over a 
range of 0.07-1.37 m/min thread velocities while delivering a nearly 
const, and reproducible polymer loading of 30. 8.+-. 1.3 mg/m. A 100% 
polyester, 278.9 denier thread was precoated with latex to 
generate an approx. 369 denier sealed filament. The filament was then 
coated with a latex + sulf anilamide-azocasein mixt . and sealed 
with a polymer top coat. The permeability of the polymer 
sealant top coat was characterized using entrapped azocasein as 
a tracer mol . and monitoring the azocasein release upon rehydration of the 
coated threads. Azocasein release rate decreased with curing time at 
3 0. degree, until 2 days and was invariant after 2-3 days of curing. A 2 82 
mOsm rehydrating soln. was sufficient to suppress increased azocasein 
release due to top coat blistering. No enhancement in the 
permeability of the top coat was obsd. when high mol. wt . water 
sol. polymers (WSPs) were used as fillers. This probably results from the 
low WSP to latex ratio used (0.05-0.1) and the slow rate of WSP 
leaching compared to the release of azocasein. A method using 60-120 mesh 
silica was also developed to study the effect of mech. abrasion of the 
coated threads as measured by azocasein release kinetics. 

REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> sensor (P) f ilm (P) polymer 



L81 2 32 0 FILE CAPLUS 

L82 143 FILE BIOSIS 

L83 120 FILE MEDLINE 

L84 174 FILE EMBASE 

L85 2051 FILE USPATFULL 

TOTAL FOR ALL FILES 

L86 4808 SENSOR (P) FILM(P) POLYMER 



=> sensor (lOA) f ilm (15A) polymer 



L87 83 6 FILE CAPLUS 
LBS 29 FILE BIOSIS 

L89 28 FILE MEDLINE 

L90 52 FILE EMBASE 

L91 631 FILE USPATFULL 

TOTAL FOR ALL FILES 

L92 1576 SENSOR (lOA) FILM(15A) POLYMER 

=> 192 and (cell-coat) 
L93 0 FILE CAPLUS 

L94 0 FILE BIOSIS 

L95 0 FILE MEDLINE 

L96 0 FILE EMBASE 

L97 0 FILE USPATFULL 

TOTAL FOR ALL FILES 

L98 0 L92 AND (CELL-COAT) 

=> 192 and (cell (2A) coat ) 
L99 0 FILE CAPLUS 

LlOO 0 FILE BIOSIS 

LlOl 0 FILE MEDLINE 

L102 0 FILE EMBASE 

L103 0 FILE USPATFULL 

TOTAL FOR ALL FILES 

L104 0 L92 AND (CELL(2A) COAT) 

=> cell (2A) coat 
LI 05 708 FILE CAPLUS 

L106 1235 FILE BIOSIS 

L107 901 FILE MEDLINE 

L108 842 FILE EMBASE 

L109 1289 FILE USPATFULL 

TOTAL FOR ALL FILES 

LllO 4975 CELL(2A) COAT 

=> 192 and 1110 
LI 11 0 FILE CAPLUS 

L112 0 FILE BIOSIS 

L113 0 FILE MEDLINE 

L114 0 FILE EMBASE 

L115 0 FILE USPATFULL 

TOTAL FOR ALL FILES 

L116 0 L92 AND LllO 



=> file .meeting 

'EVENTLINE' IS NOT A VALID FILE NAME 

Enter "HELP FILE NAMES" at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 
ENTER A FILE NAME OR (IGNORE) : ignore 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 49.20 154.48 



DISCOUNT AMOUNTS (FOR QUALIFYING ACCOUNTS) SINCE FILE TOTAL 

ENTRY SESSION 

CA SUBSCRIBER PRICE -1.30 -1.30 



FILE 'AGRICOLA' ENTERED AT 15:54:09 ON 18 NOV 2003 
FILE 'BIOTECHNO' ENTERED AT 15:54:09 ON 18 NOV 2003 

COPYRIGHT (C) 2003 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CONFSCI' ENTERED AT 15:54:09 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 

FILE 'HEALSAFE' ENTERED AT 15:54:09 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 



FILE ' IMSDRUGCONF ' ENTERED AT 15:54:09 ON 18 NOV 2003 
COPYRIGHT (C) 2003 IMSWORLD Publications Ltd. 

FILE 'LIFESCI' ENTERED AT 15:54:09 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 



FILE 'MEDICONF' ENTERED AT 15:54:09 ON 18 NOV 2003 

COPYRIGHT (c) 2 003 FAIRBASE Datenbank GmbH, Hannover, Germany 

FILE 'PASCAL' ENTERED AT 15:54:09 ON 18 NOV 2003 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2003 INIST-CNRS. All rights reserved. 

=> sensor (P) polymer (P) (coat or imbed or Integra) 
L117 0 FILE AGRICOLA 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' SENSOR ( P) POLYMER ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' POLYMER (P) (COAT' 

L118 2 FILE BIOTECHNO 

L119 0 FILE CONFSCI 

L120 0 FILE HEALSAFE 

L121 0 FILE IMSDRUGCONF 

L122 0 FILE LIFESCI 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' SENSOR (P) POLYMER ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' POLYMER (P) (COAT' 

L123 0 FILE MEDICONF 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' SENSOR { P) POLYMER ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' POLYMER (P) (COAT' 

L124 12 FILE PASCAL 

TOTAL FOR ALL FILES 

L125 14 SENSOR (P) POLYMER (P) (COAT OR IMBED OR INTEGRA) 

=> dup rem 

ENTER L# LIST OR (END) :1125 

DUPLICATE IS NOT AVAILABLE IN 'IMSDRUGCONF, MEDICONF'. 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
PROCESSING COMPLETED FOR L125 

L126 12 DUP REM L12 5 (2 DUPLICATES REMOVED) 

=> d 1126 ibib abs total 

L126 ANSWER 1 OF 12 PASCAL COPYRIGHT 2003 INIST-CNRS. ALL RIGHTS RESERVED, 
on STN 



COST IN U.S. DOLLARS 



FULL ESTIMATED COST 



SINCE FILE 
ENTRY 
0.21 



TOTAL 
SESSION 
0.21 



FILE 'AGRICOLA' ENTERED AT 15:17:16 ON 18 NOV 2003 
FILE 'BIOTECHNO' ENTERED AT 15:17:16 ON 18 NOV 2003 

COPYRIGHT (C) 2003 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CONFSCI' ENTERED AT 15:17:16 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 

FILE 'HEALSAFE' ENTERED AT 15:17:16 ON 18 NOV 2003 
COPYRIGHT (C) 2003 Cambridge Scientific Abstracts (CSA) 



FILE • IMSDRUGCONF ' ENTERED AT 15:17:16 ON 18 NOV 2003 
COPYRIGHT (C) 2003 IMSWORLD Publications Ltd. 

FILE 'LIFESCI' ENTERED AT 15:17:16 ON 18 NOV 2003 
COPYRIGHT (C) 2 003 Cambridge Scientific Abstracts (CSA) 



FILE 'MEDICONF' ENTERED AT 15:17:16 ON 18 NOV 2003 

COPYRIGHT (c) 2 003 FAIRBASE Datenbank GmbH, Hannover, Germany 

FILE 'PASCAL' ENTERED AT 15:17:16 ON 18 NOV 2003 

Any reproduction or dissemination in part or in full, 

by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2003 INIST-CNRS. All rights reserved. 

=> filickinger m/au 
LI 0 FILE AGRICOLA 

L2 0 FILE BIOTECHNO 

L3 0 FILE CONFSCI 

L4 0 FILE HEALSAFE 

'AU' IS NOT A VALID FIELD CODE 
L5 0 FILE IMSDRUGCONF 

L6 0 FILE LIFESCI 

'AU' IS NOT A VALID FIELD CODE 
L7 0 FILE MEDICONF 

L8 0 FILE PASCAL 

TOTAL FOR ALL FILES 

L9 0 FILICKINGER M/AU 

=> biosensor (P) latex\ 

LIO 1 FILE AGRICOLA 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR (P) LATEX\ ' 

Lll 10 FILE BIOTECHNO 

L12 0 FILE CONFSCI 

L13 0 FILE HEALSAFE 

L14 0 FILE IMSDRUGCONF 

L15 3 FILE LIFESCI 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR (P) LATEX\ ' 

L16 0 FILE MEDICONF 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR (P) LATEX\ ' 

L17 21 FILE PASCAL 



TOTAL FOR ALL FILES 



L18 



35 BIOSENSOR (P) LATEX\ 



=> biosensor (P) latex 

LI 9 1 FILE AGRICOLA 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR ( P) LATEX ' 

L2 0 10 FILE BIOTECHNO 

L21 0 FILE CONFSCI 

L22 0 FILE HEALSAFE 

L2 3 0 FILE IMSDRUGCONF 

L24 3 FILE LIFESCI 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR ( P) LATEX ' 

L25 0 FILE MEDICONF 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR ( P) LATEX ' 

L2 6 21 FILE PASCAL 

TOTAL FOR ALL FILES 

L27 35 BIOSENSOR (P) LATEX 

=> biosensor (P) latex (P) (coat or embed) 
L2 8 0 FILE AGRICOLA 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR ( P) LATEX ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' LATEX (P) (COAT' 

L2 9 0 FILE BIOTECHNO 

L3 0 0 FILE CONFSCI 

L31 0 FILE HEALSAFE 

L32 0 FILE IMSDRUGCONF 

L33 0 FILE LIFESCI 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR (P) LATEX ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' LATEX (P) (COAT' 

L34 0 FILE MEDICONF 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' BIOSENSOR (P) LATEX ' 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 

FIELD CODE - 'AND' OPERATOR ASSUMED ' LATEX ( P )( COAT ' 

L35 0 FILE PASCAL 

TOTAL FOR ALL FILES 

L36 0 BIOSENSOR (P) LATEX (P) (COAT OR EMBED) 

=> dup rem 

ENTER L# LIST OR (END) :127 

DUPLICATE IS NOT AVAILABLE IN 'IMSDRUGCONF, MEDICONF'. 
ANSWERS FROM THESE FILES WILL BE CONSIDERED UNIQUE 
PROCESSING COMPLETED FOR L2 7 

L37 27 DUP REM L27 (8 DUPLICATES REMOVED) 

=> d 137 ibib abs total 

L3 7 ANSWER 1 OF 2 7 PASCAL COPYRIGHT 2 003 INIST-CNRS. ALL RIGHTS RESERVED, 
on STN 

ACCESSION NUMBER: 2003-0444592 PASCAL 

COPYRIGHT NOTICE: Copyright .COPYRGT. 2003 INIST-CNRS. All rights 

reserved. 

TITLE (IN ENGLISH) : Conventional detection method of fibrinogen and fibrin 

degradation products using latex 
piezoelectric immunoassay 

Selected papers from the Seventh World Congress on 



AUTHOR : 



CORPORATE SOURCE: 



Biosensors 

AIZAWA Hidenobu; KUROSAWA Shigeru; TOZUKA Mitsuhiro; 
PARK Jong-Won; KOBAYASHI Koichi; TANAKA Hideo 
National Institute of Advanced Industrial Science and 
Technology (AIST) , 1-1 Higashi, Tsukuba, Ibaraki 
305-8565, Japan; Musashi Institute of Technology, 
1-28-1 Tamazutsumi, Setagaya, Tokyo 158-8557, Japan; 
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, 
Ibaraki 305-8572, Japan 

Biosensors & bioelectronics, (2003), 18(5-6), 765-771, 
29 refs. 

Conference: 7 Biosensors 2002 World Congress on 
Biosensors, Tokyo (Japan) , 15 May 2002 
ISSN: 0956-5663 
Journal ; Conference 
Analytic 
United Kingdom 
English 

INIST-2 0668, 3 54 00011103 91903 50 
2003-04445 92 PASCAL 

Copyright .COPYRGT. 2 003 INIST-CNRS. All rights reserved. 
We developed a conventional immuno sensor for fibrinogen and fibrin 
degradation products (FDP) to combine a quartz crystal microbalance (QCM) 
with the agglutination reaction of immunized latex beads. FDP 
induced an immunoreaction due to anti-FDP antibody immobilized 
latex particles . We successfully measured FDP concentration of in 
human serum within 10 min by QCM method. The detection range of QCM 
immunosensor is covered with screening concentration of FDP in serum (<10 
.mu.g/ml of FDP) , The time course of latex agglutination 
obtained from QCM immunosensor is synchronized to that of latex 
photometric immunoassay. SEM was used to observe the surface of QCM that 
applied FDP serum. The size of latex particles agglutinated on 
the QCM electrode increased concomitant with FDP concentration. Frequency 
shift on immunoreaction explains the increased adsorption amount of 
agglutinated latex on QCM. 



SOURCE 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
CP 
AB 



L3 7 ANSWER 2 OF 27 

on STN 
ACCESSION NUMBER: 
TITLE (IN ENGLISH) : 
AUTHOR : 

CORPORATE SOURCE: 



PASCAL COPYRIGHT 2003 INIST-CNRS. ALL RIGHTS RESERVED. 



2002-050982 5 PASCAL 

Surf ace-plasmon fluorescence spectroscopy 
NEUMANN T.; JOHANSSON M. L./ KAMBHAMPATI D.; KNOLL W. 
Max- Planck- Inst . F. Polymerf orschung , D-55128 Mainz, 
Germany, Federal Republic of 

Advanced Functional Materials, (2002), 12(9), 575-586, 
14 refs. 
ISSN: 1616-301X 
Journal 
Analytic 
United States 
English 
INIST-XXXX 
2002-0509825 PASCAL 

We summarize some features of the recently introduced surf ace-plasmon 
field-enhanced fluorescence spectroscopy (SPFS) : a novel technique 
offering an increased sensitivity for monitoring interfacial binding 
reactions in biosensor formats. We briefly discuss the 

enhancement factors obtainable at resonant excitation of surf ace-plasmon 
modes propagating along a (noble) metal/dielectric interface and refer to 
the (Forster) energy transfer mechanisms operating for chromophores 
excited near metal surfaces. As a first example, we present data obtained 
during the binding of fluorophore -doped latex particles to a 
functionalized interface. Then, experiments are described with 
surface-attached oligonucleotide catcher probes and complementary target 
stands from solution, demonstrating the potential of SPES for monitoring 



SOURCE 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
AB 



hybridization reactions. 



L37 ANSWER 3 OF 27 PASCAL COPYRIGHT 2003 INIST-CNRS. ALL RIGHTS RESERVED. 

on STN 
ACCESSION NUMBER: 
COPYRIGHT NOTICE: 



All rights 



TITLE (IN ENGLISH) 



AUTHOR 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
CP 
AB 



United 



34 



2003-0015006 PASCAL 

Copyright .COPYRGT. 2 003 INIST-CNRS. 
reserved. 

Encapsulation and stability properties of 
nanoengineered polyelectrolyte capsules for use as 
fluorescent sensors : Biomedical applications 
DUCHESNE Ted A.; BROWN J. Quincy; GUICE Kyle B./ LVOV 
Yuri M./ MCSHANE Michael J. 

Biomedical Engineering Program, Louisiana Tech 
University, 911 Hergot Avenue, PO Box 10137, Ruston, 
LA 71272, United States; Chemical Engineering Program, 
Louisiana Tech University, 911 Hergot Avenue, PO Box 
10137, Ruston, LA 71272, United States; Institute for 
Micromanuf acturing, Louisiana Tech University, 911 
Hergot Avenue, PO Box 10137, Ruston, LA 71272, 
States 

Sensors and materials, (2002), 14(6), 293-308, 
ref s . 

ISSN: 0914-4935 
Journal 
Analytic 
Japan 
English 

INIST-2663 0, 3 54 000105134 64 0010 
2 003-0015006 PASCAL 

Copyright .COPYRGT. 2003 INIST-CNRS. All rights reserved. 
This is the first report about a novel fluorescence sensor technology 
based on hollow micro- and nanoscale polyelectrolyte capsules. The 
nanostructured shells were constructed using the electrostatic 
layer-by- layer assembly process to deposit multilayer polyion films onto 
microtemplates (melamine formaldehyde microspheres) . The latex 
cores were subsequently dissolved and removed, leaving hollow shells. The 
capsules were then loaded with a model fluorescent assay consisting of a 
sodium-sensitive dye and a reference fluorophore. Fluorescence 
spectroscopy was used to analyze properties of the capsules with respect 
to their potential application as biosensors. The results show 
that multiple dye molecules can be introduced into the interior of the 
capsules with excellent control over relative levels, and the capsules 
retain >99% of fluorescence during 30 days of storage in a buffer. The 
findings also demonstrate that the capsules are mechanically robust, and 
only extremes in solvent pH cause significant leaching of fluorophores 
from the interior of the shells. Finally, results from sodium sensitivity 
experiments suggest that capsules have excellent potential for use as 
sensors, with a highly linear response over a broad range (0-100 mM) . 



L37 
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on STN 
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TITLE (IN ENGLISH) 
AUTHOR : 

CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 



2002-0211685 PASCAL 

A sensor for blood cell counter using MEMS technology 
SATAKE D.; EBI H.; OKU N.; MATSUDA K. ; TAKAO H.; 
ASHIKI M. ; ISHIDA M. 

Fundamental Technol . Research Dept. HORIBA Ltd., Kyoto 
601-8510, Japan 

Sensors and Actuators, B: Chemical, (2002), 83(1-3), 
77-81, 3 refs. 

Conference: Selected papers from Transduckers '01 
Eurosensors XV (Transduckers 2001) , Munich, Germany, 
10 Jun 1901-14 Jun 1901 
ISSN: 0925-4005 
Journal; Conference 



BIBLIOGRAPHIC LEVEL 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 



Analytic 
Switzerland 
English 
INIST-19425 B 
2002-0211685 PASCAL 
AB In this study, a sensor for blood cell counter has been developed using 
MEMS technology. The number of blood cells in human blood could be 
counted with this micro silicon MEMS device. Aperture -impedance method 
was used to detect blood cells as voltage signals. As a result of the 
investigations, suitable materials for the electrode of the device have 
been found. At first, polystyrene latex particles (PSL: Duke 
Scientific Corp.) were used to confirm the operation of the blood cell 
counter instead of the actual blood. The difference of the sizes of PSL 
particles were successfully recognized from the height of pulses and also 
the concentration of PSL particles were counted by the number of pulses. 
Finally control blood was introduced into the device, and both red and 
white blood cells were detected. .COPYRGT. 2002 Elsevier Science B.V. All 
rights reserved. 
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hydroxy (1) or gluconamide (2) groups proved to be good immobilisation 
matrixes for glucose oxidase. The responses of these biosensors 
to glucose additions were measured by potentiostating the modified 
electrodes at 0.6 V SCE in order to oxidise the hydrogen peroxide 
generated by the enzymatic oxidation of glucose in the presence of 
oxygen. The response of such electrodes was evaluated as a function of 
film thickness, pH and temperature. Rotating disk electrode experiments 
showed the influence of the enzyme on the structure of both latex 
films, namely a marked improvement in matrix permeability. The high 
permeability of the latex 1 based enzyme sensor (bilayer, 
P.sub.m = 8.10 X 10 . sup. - . sup . 4cm s .sup.l) resulted in a high dynamic 
range. Furthermore, the activation energy for a latex 1 sensor 
was determined to be 44.55 and 18.03 kJ mol .sup.l, respectively 
depending on the conformation of the enzyme. 
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AB Novel enzyme electrodes based on synthetic hydrophilic latex 

matrices are described for the detection of glucose. Glucose oxidase was 
immobilised through micro-encapsulation, by the simple adsorption of 
enzyme-latex suspensions on the surface of a platinum 
electrode. Two latex films f unctionalised by a hydroxy or a 
gluconamide group were used. The response of these biosensors 
to glucose additions was measured by potentiostating the modified 
electrodes at 0.6 V/SCE in order to oxidise the hydrogen peroxide 
generated by the enzymatic oxidation of glucose in the presence of 
dioxygen. The response of such electrodes was evaluated as a function of 
film thickness and temperature. The sensitivity for a two-layer 
latex-based biosensor was found to be 38.78 mA M- ' 
cm. sup . - . sup . 2 with a response time of 3-5 s. Moreover, a marked 
improvement of the thermal stability of the biosensor was 

observed. Only at temperatures higher than 65. degree. C the enzyme started 
to be denatured and being inactive. 
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Materials and techniques for electrochemical 
biosensor design and construction 
Zhang S.; Wright G. ; Yang Y. 

S. Zhang, Centre Science/Technology in Med., WE Dunn 
Unit, Keele University, Staffordshire STB 5BG, United 
Kingdom. 

Biosensors and Bioelectronics , (2000) , 15/5-6 
(273-282), 96 reference (s) 
CODEN: BBI0E4 ISSN: 0956-5663 
S0956566300000762 
Journal; Article 
United Kingdom 
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BIOTECHNO 

New developments in biosensor design are appearing at a high 
rate as these devices play increasingly important roles in daily life. 
This review aims to highlight recent developments in materials and 
techniques for electrochemical biosensor design and 

construction. Rapid growth in biomaterials , especially the availability 
and application of a vast range of polymers and copolymers associated 
with new sensing techniques have led to remarkable innovation in the 
design and construction of biosensors, significant improvements 
in sensor function and the emergence of new types of biosensor. 
Nevertheless, in vivo applications remain limited by functional 
deterioration due to surface fouling by biological components. However, 
new copolymers based upon biomembrane mimicry have been extensively 
investigated during the last two decades, raising hopes that the problems 
related to interactions between foreign surfaces and biological fluids 
and tissues may soon be solved. Copyright (C) 2000 Elsevier Science S.A. 
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We describe the combination of surface plasmon- and fluorescence 
spectroscopy for sensor applications. The resonant excitation of PSP 
modes at a metal/buffer-interface in a flow cell results in optical field 
intensities largely enhanced compared to the incoming laser light: a 
factor of 16, calculated for a Au/water interface by Fresnel formulas was 
experimentally confirmed. This field enhancement can be used to increase 
the sensitivity for monitoring binding reactions of an analyte from the 
aqueous phase to the recognition sites at a f unctionalized interface, 
provided this interfacial architecture ensures that the bound 
(f luorescently labeled) analyte molecules are still within the 
exponentially decaying evancescent field of the PSP mode, however, also 
keeping them sufficiently away from the (acceptor states of the) metal to 
avoid Foester quenching of the emitted fluorescence. A quantitative 
analysis is given for two examples: one is the binding of 
f luorescently-doped latex particles, (at sub-monolayer 
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coverage) , carrying in addition biotin-moieties at their surface for 
binding to a streptavidin layer at the Au/buffer interface. Here, a 
correlation between fluorescence intensity and layer thickness can be 
analyzed. A second example concerns a small biotinylated chromophore, the 
very dilute binding of which to the steptavidin layer results in only a 
minute angular shift of the PSP resonance curve, too small to be 
detected. The fluorescence intensity, however, is easily recorded and 
gives a rough estimate of the obtainable enhancement factor of ca. 1000. 
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We show how to create arrays of biosensors by in situ assembly 
of colloidal particles onto micropatterned electrodes . Latex 
microspheres from suspension are collected via dielectrophoresis in the 
micrometer-sized gaps between planar electrodes. The assembled 
particulate patches are fixed by changing the colloidal interactions to 
induce coagulation. Immuno-active sites on the latex surfaces 
bind the target molecules. A direct electric conductivity readout is 
accomplished after secondary tagging with colloidal gold and its 
enhancement by silver nucleation. The method holds promise for creating 
disposable on-chip arrays of highly sensitive miniature sensors for 
specific proteins, DNA fragments, or other biomolecules . 
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AB We present the application of hydration forces to obtain high sensitivity 
IgG-latex immunosys terns . To compare these with another standard 
system, a study is presented of IgG- and F(ab') .sub. 2 -latex 
conjugates in terms of colloidal stability and immunoreactivity . The 
stability domains have been examined using a low-angle light scattering 
technique (nephelometer) . The protein-coated particles present an 
anomalous stability at high ionic strength when the classical theory 
predicts aggregation, and this stabilization is attributed to hydration 
forces. Different electrolyte concentrations and counterion valences have 
been tested to determine the most influential factors on this 
stabilization mechanism. Long-term aggregation of the conjugates has also 
been studied by measuring the aggregate size by photon correlation 
spectroscopy. To quantify the immunoresponse of the agglutination tests, 
aggregation in the presence of antigen is followed as a function of time 
with the nephelometer. The considerable increase in immunoresponse, 
together with the decrease in possible perturbing side-reactions enhances 
the technical interest of this method of stabilizing Immunol at exe s . 
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AB A single-use Hg(II) patch biosensor has been developed 

consisting of 1.25-cm diameter patches of two acrylic vinyl acetate 
copolymer layers coated on polyester. The top layer copolymer was 47 
.mu.m thick whereas the bottom layer of copolymer plus E. coli cells was 
30 .mu.m thick. The immobilized E. coli HBlOl cells harbored a mer-lux 
plasmid construct and produced a detectable light signal when exposed to 
Hg(II). The immobilized-cell Hg(II) biosensor had a sensitivity 
similar to that of suspended cells but a significantly larger detection 
range. The levels of mercury detected by the patches ranged from 0.1 nM 
to 10,000 nM HgCl.sub.2 in pyruvate buffer, and lucif erase induction as a 
function of Hg(II) concentration was sigmoidal. Lucif erase activity was 
detected in immobilized cells for more than 78 h after exposure of the 
cells to HgCl.sub.2, Addition of 1 mM D-cysteine to the pyruvate buffer 
increased luciferase induction more than 100-fold in the immobilized cell 
patches and 3.5-fold in a comparable suspension culture. The copolymer 
patches with immobilized cells were stable at -20. degree. C for at least 3 
months, and the Hg (II) -induced luciferase activity after storage was 
similar to that of samples assayed immediately after coating. Patches 
stored desiccated at room temperature for 2 weeks showed lower 
mercury- induced luciferase activity when compared to freshly prepared 
patches, but they still had a considerable detection range of 1 to 10 000 
nM HgCl.sub.2. 
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Sensitive and accurate methods are needed for the detection of hygromycin 
B antibiotic in fluids and tissues of farm animals. Sheep antisera were 
produced from hygromycin B -keyhole limpet hemocyanin and were screened 
with immunodiffusion, ELISA, and fluorescent latex assays. The 
antisera were evaluated with the BIAcore, a surface plasmon resonance 
biosensor, for their binding properties without using 

signal-generating labels. Hygromycin B was immobilized on the sensor chip, 
and the capture (binding) of the antibody resulted in a proportional 
increase in mass. Evaluation of the association (ka) and dissociation rate 
(kd) contents showed that one antibody had an affinity constant (ka/kd) of 
1.64E + 10. The binding capacities and antisera specificity were 
determined using a competitive binding of the added drug and hygromycin 
sensor, detecting hygromycin B from 2.5 ng/mL to 5 mg/mL. Neomycin, 
gentamicin, spectinomycin, dihydrostreptomycin, and streptomycin (1000 
times above safe levels) had negligible binding with the antisera. The 
BIAcore analysis was more rapid and accurate than the immunochemical 
assays and allow rapid development of methods of hygromycin B analysis in 
biological samples. 
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AB We report on the application of the bidif f ractive grating coupler to the 
sensitive detection of immunoreactions . The thyroid- stimulating hormone 
(TSH) assay is used as a model system. The capture antibodies are 
randomly coupled to the f unctionalized TiO.sub.2 surface using two 
approaches: direct coupling to the waveguide surface via a self -assembled 
monolayer of an amino- reactive silane; and coupling via a thin 
hydrophilic polymer interlayer. All steps of the surface modification are 
characterized by the bidif tractive grating coupler and the properties of 
the two surfaces are compared with respect to non-specific binding, 
amount of antibody immobilization and antigen binding capacity. A direct 
TSH assay (label free) shows a detection limit of 1 xlO . sup . - . sup . 9 mol 
1 . sup . - . sup . 1 , which corresponds to a surface coverage of 24 pg 
mm. sup. - .sup. 2. In a sandwich- type assay the sensitivity can be improved 
by two to three decades by the use of latex particles. 
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AB In recent years, several optical sensor techniques have been developed 
for the direct monitoring of biomolecular recognition processes at the 
surface of a sensor chip. Applications of these immunosensors for the 
determination of substances in serum could be demonstrated only for a few 
analytes due to the lack of sensitivity. Beside nonspecific binding of 
serum components to the sensor surface, the analytical sensitivity of 
these sensors is limited by the molecular weight of the analyte, so that 
smaller analyte molecules give only a moderate sensor response. In order 
to enhance the sensor signal, the use of mass labels, such as 
latex particles, was proposed in the literature. However, 
detection limits comparable to those of conventional ELISA techniques 
could not be realized so far. We demonstrate the optimization of a 
' nanoparticle enhanced immunosensor assay' for the detection of thyroid 
stimulating hormone, with respect to the particle coating, size, and 
nonspecific binding. The developed prototype assay requires a sample 
volume of 2 25 .mu.L and has a measuring range up to 3 5 mlU/L. For the 
first time, we obtained a detection limit of 0.03 mlU/L (0.1 pM) , which 
is fully competitive to conventional ELISA techniques. The assay allows 
serum samples to be measured with good precision and dilution linearity. 
The sensor can be reused several times and shows an excellent correlation 
to a commercial enzyme immunoassay. 
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A process to structure gold electrodes with nanometer- sized dimensions 
for biosensor applications has been developed. Latex 
spheres (60 nm diam) are used as a masking material during the 
evaporation of a gold film onto a Si/SiO.sub.2 substrate. Openings left 
in the film after lift-off of the spheres are suitable in size to 
immobilize proteins such as antibodies or enzymes which can act as 
specific recognition elements. The nanometer-scale proximity of the 
recognition elements to the conducting material allows the development of 
mediatorless biosensors. This paper describes the optimization 
of the nanostructuring process as well as the morphological and 
electrochemical characterization of the structured electrodes. 
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AB Latex piezoelectric immunoassay is a technique for detecting 
agglutination of antibody- or antigen-bearing latex by an 
immunoreaction using a piezoelectric quartz crystal; the agglutination 
decreases the oscillation frequency of the crystal. This is advantageous 
in that immobilization of antibody or antigen on the crystal surface is 
unnecessary. In this report, different kinds of chemical functional 
groups were immobilized on the electrode surface, allowing us to consider 
the effect of interfacial structure on the frequency change. Electrode 
modifications such as self-assembly of alkanethiol and aminoalkoxysilane 
monolayers, and polyethylenimine-glutaraldehyde coating as well as plasma 
treatment were examined. The sensitivity of the system was found to 
imitate the interfacial properties so that modification of the electrode 
surface could improve the response 



L37 ANSWER 18 OF 27 
ACCESSION NUMBER: 
TITLE : 



AB 



BIOTECHNO COPYRIGHT 2003 Elsevier Science B.V. on STN 
1995 : 26099186 BIOTECHNO 

Incorporation of the cholera toxin receptor in 
phospholipid-covered polystyrene microspheres 
Sicchierolli S.M.; Carmona-Ribeiro A.M. 
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Journal; Article 
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1995:26099186 BIOTECHNO 
The incorporation of monosialoganglioside (GMl) in phosphatidylcholine- 
covered latexes is described. Quantitative analysis of the 
total incorporation is carried out using pyrene-labeled GMl, 
Incorporation reaches 50% of the total amount added when microspheres are 
covered with one PC monolayer plus one PC bilayer at least. In contrast, 
GMl adsorption onto the bare latex is zero. Phospholipid 

coverage is an essential factor for driving incorporation of the cholera 
toxin receptor in the microspheres. The results may be of importance for 
the development of biosensors. 
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Nucleic acid detection with surface plasmon resonance 
using cationic latex 
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Greve J. 

Netherlands Organization, Applied Scientific Research 
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ensor based on Surface Plasmon Resonance (SPR) was used to 
c acids. SPR is an optical technique that is able to detect 
s in the refractive index of the immediate vicinity of a 
. After a specific amplification of DNA, achieved using the 



performance during several recharge cycles (of 14 days each) over a 
period of 4 months. 
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DOCUMENT TYPE: Journal; Article 
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AB The pregnancy hormone human chorionic gonadotropin (hCG) was used as a 
model antigen to describe a new assay, the Enhanced Surface Plasmon 
Resonance Inhibition Test (ESPRIT) . It was shown that the introduction of 
sub-micron latex particles instead of anti-antibodies in an 
enhancement step improved the sensitivity of the assay by a factor of 30. 
Latex particles are therefore considered to be versatile tools in 
the development of new immunochemical assays for the detection of any 
analyte using SPR immunosensors . 
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AB In this paper the development of a surface plasmon resonance (SPR) 

immunosensor for syphilis screening is described. This immunosensor is 
based on the detection of antibodies in serum against the causative 
organism Treponema pallidum. In order to achieve selectivity a 
recombinant Treponema pallidum membrane protein A (TmpA) was used. This 
antigen can react with antibodies to T. pallidum, present in serum of 
syphilitic patients. Reproducible results have been obtained, using a 
'sandwich SPR' method: binding of a sandwich antibody to the treponemal 
antibody after serum incubation was measured in real time while the 
binding was taking place. The SPR results obtained from ten blind-coded 
sera corresponded well with classical syphilis tests (Treponema pallidum 
haemagglutination assay (TPHA) fluorescent treponemal antibody-absorbed 
test (FTA-ABS) , venereal diseases research laboratory f locculation test 
(VDRL) and TmpA-based enzyme -linked immunosorbent assay (TmpA-ELISA) ) . 
Preliminary experiments showed that direct measurement of serum (in the 
'one step SPR') is not yet possible, probably as a result of 
non-uniformity of serum samples. The application of latex beads 
is considered to solve this problem. 
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Small unilamellar phospholipid vesicles and polystyrene microspheres 
interact in aqueous solution to form homodisperse and stable phospholipid 
covered latexes. First, the bilayer attaches to the 
latex. Second, the hydrophobic attraction between the 
phospholipid bilayer and the hydrophobic polystyrene surface induces 
coverage with one phospholipid monolayer. Thereafter phospholipid bilayer 
(s) deposits onto the monolayer covered latex. These results 
may be of importance for reconstitution of the protein function, studies 
on cell surface recognition, and building-up of immunological kits and 
biosensors . 
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The use of an antibody immobilized on latex or silver colloid 
in fluorescence polarization immunoassay (FPI) is assessed. In FPI it is 
possible to detect antigens of high molecular weight because the 
molecular weight of the antibody is effectively increased. In the assay 
for rabbit immunoglobulin G a limit of detection lower by two orders of 
magnitude and an assay range wider by one order of magnitude can be 
obtained in comparison with conventional FPI. The detection limit is 
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10 . sup. - . sup . 1 . sup . 0 mol 1 . sup . - . sup . 1 and the total assay time for one 
sample is 8 min. This assay combines a low detection limit with a short 
assay time. 
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MICROBIAL INACTIVATION OF ERYTHROMYCIN. 
FLICKINGER M; PERLMAN D 
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Journal; Article; (JOURNAL ARTICLE) 
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Entered STN: 20011003 
Last Updated on STN: 20011105 
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Outer membrane permeability of Escherichia coli 0157 :H7 was determined by 
an in vivo kinetic model with the periplasmic enzyme alkaline phosphatase 
[Martinez et al . (1996) Biochemistry 35, 1179-1186]. p-Nitrophenyl 
phosphate (PNPP) substrate, added to intact bacteria, must diffuse through 
the outer membrane to reach the enzyme. At low substrate concentration 
the bacterium was in the perfectly reactive state where all molecules that 
entered the periplasm were captured and converted to product. 
Transmembrane diffusion was rate limiting, and the permeability of the 
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outer membrane was determined from kinetic properties. The 0157 :H7 strain 
grown at 30 degrees C showed one-sixth the permeability of wild-type E. 
coli grown at 30 degrees C. Wild-type bacteria grown at >/=37 degrees C 
show a physiological response with a shift in expression of outer membrane 
porins that lowered permeability to PNPP by approximately 70%. The 
0157 :H7 strain did not display this temperature -sensitive shift in 
permeability even though a change in porin expression could be visualized 
by staining intensity of Omp F and Omp C on acrylamide gels. Altered 
behavior of the 0157 :H7 membrane was also indicated by a several 
thousand-fold lower response to transformation relative to wild-type E. 
coli. Matrix-assisted laser desorption ionization time of flight mass 
spectrometry and electrospray ionization mass spectrometry confirmed the 
expression of the Omp F and Omp C variants that are unique to E. coli 
0157 :H7. This reduced outer membrane permeability can contribute to 
enhanced resistance of 0157 :H7 to antimicrobial agents. 

L43 ANSWER 3 OF 6 MEDLINE on STN 

ACCESSION NUMBER: 1999458595 MEDLINE 
DOCUMENT NUMBER: 99458595 PubMed ID: 10527514 

TITLE: The efficient removal of endotoxins from insulin using 

quaternized polyethyleneimine-coated porous zirconia. 

AUTHOR: McNeff C; Zhao Q; Almlof E; Flickinger M; Carr P 

W 

CORPORATE SOURCE: Department of Chemistry, University of Minnesota, 207 

Pleasant Street S.E., Minneapolis, Minnesota, 55455, USA. 

SOURCE: ANALYTICAL BIOCHEMISTRY, (1999 Oct 15) 274 (2) 181-7. 

Journal code: 0370535. ISSN: 0003-2697. 

PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199912 

ENTRY DATE: Entered STN: 20000113 

Last Updated on STN: 20000113 
Entered Medline: 19991213 

AB The synthesis and use of a zirconia-based, alkali -stable strong 

anion -exchange stationary phase are described for the removal of pyrogenic 
lipopolysaccharides (LPS) from insulin. The strong anion -exchange 
material is produced by deposition of polyethyleneimine (PEI) onto porous 
zirconia particles, followed by cross-linking with a novel reagent, 
1, 2-bis- (2-iodoethoxy) ethane, and quaternization with iodomethane. 
Physical characterization of the chromatographic support shows that it has 
an ion-exchange capacity of 0.6 mmol/g, and 82% of the amine sites on the 
surface are in quaternized form. Isocratic elution of small benzoic acid 
derivatives shows good column efficiency. The two primary virtues of this 
material are its chemical stability under alkali conditions (up to pH 13) 
and its lower hydrophobicity compared to previously described 
alkali-stable PEI-coated zirconia supports cross-linked with 
1 , 10-diiododecane . Using this new zirconia-based phase, a purification 
protocol is developed for the efficient removal of Escherichia coli 
0111 :B4 LPS from bovine insulin samples. An endotoxin clearance rate of 
up to 1.3 X 10(8) was attained. Endotoxin levels were reduced to less 
than 5 endotoxin units/ml even at initial contamination levels as high as 
5.0 X 10(6) endotoxin units/ml. Furthermore, endotoxin adsorbed to the 
porous zirconia column may be easily removed (depyrogenated) using alkali 
for repeated purification cycles. 
Copyright 1999 Academic Press. 
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Outer membrane permeability of Escherichia coli 0157 :H7 was determined by 
an in vivo kinetic model with the periplasmic enzyme alkaline phosphatase 
[Martinez et al . (1996) Biochemistry 35, 1179-1186]. p-Nitrophenyl 
phospate (PNPP) substrate, added to intact bacteria, must diffuse through 
the outer membrane to reach the enzyme. At low substrate concentration the 
bacterium was in the perfectly reactive state where all molecules that 
entered the periplasm were captured and converted to product . 
Transmembrane diffusion was rate limiting, and the permeability of the 
outer membrane was determined from kinetic properties. The 0157 :H7 strain 
grown at 30 . degree. C showed one-sixth the permeability of wild-type E. 
coli grown at 30 . degree. C. Wild-type bacteria grown at .gtoreq.37 
. degree. C show a physiological response with a shift in expression of 
outer membrane porins that lowered permeability to PNPP by approximately 
70%. The 0157 :H7 strain did not display this temperature -sensitive shift 
in permeability even though a change in porin expression could be 
visualized by staining intensity of Omp F and Omp C on acrylamide gels. 
Altered behavior of the 0157 :H7 membrane was also indicated by a several 
thousand-fold lower response to transformation relative to wild-type E. 
coli. Matrix-assisted laser desorption ionization time of flight mass 
spectrometry and electrospray ionization mass spectrometry confirmed the 
expression of the Omp F and Omp C variants that are unique to E. coli 
0157 :H7. This reduced outer membrane permeability can contribute to 
enhanced resistance of 0157 :H7 to antimicrobial agents. 
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The synthesis and use of a zirconia-based, alkalistable strong anion- 
exchange stationary phase are described for the removal of pyrogenic 
lipopolysaccharides (LPS) from insulin. The strong anion-exchange material 
is produced by deposition of polyethyleneimine (PEI) onto porous zirconia 
particles, followed by cross -linking with a novel reagent, 
1, 2-bis- (2-iodo- ethoxy) ethane, and quaternization with iodomethane. 
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Physical characterization of the chromatographic support shows that it has 
an ion- exchange capacity of 0.6 mmol/g, and 82% of the amine sites on the 
surface are in quaternized form. Isocratic elution of small benzoic acid 
derivatives shows good column efficiency. The two primary virtues of this 
material are its chemical stability under alkali conditions (up to pH 13) 
and its lower hydrophobicity compared to previously described 
alkali-stable PEI-coated zirconia supports cross-linked with 
1, 10-diiododecane . Using this new zirconia-based phase, a purification 
protocol is developed for the efficient removal of Escherichia coli 
0111 :B4 LPS from bovine insulin samples. An endotoxin clearance rate of up 
to 1.3 X 108 was attained. Endotoxin levels were reduced to less than 5 
endotoxin units/ml even at initial contamination levels as high as 5 . 0 x 
106 endotoxin units/ml. Furthermore, endotoxin adsorbed to the porous 
zirconia column may be easily removed (depyrogenated) using alkali for 
repeated purification cycles. 
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Microelectrochemical sensors for in vivo 
brain analysis: an investigation of procedures for 
modifying Pt electrodes using Nafion.RTM. 
Emerging Investigators Special Issue 
BROWN Finbar 0.; LOWRY John P. 
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Various Nafion.RTM. coating procedures were examined in order to design a 
simple and reproducible coating method to maximise permselective 
characteristics, and thus eliminate signals from electroactive 
interf erents, in sensors designed for direct in vivo 

measurements in the brain. Interf erents investigated included ascorbic 
acid (AA) , the principal endogenous electroactive interf erent present in 
the brain, and uric acid. Application of the Nafion.RTM. (5% commercial 
solution) using a thermally annealing procedure involving 5 pre- 
coats, and 2 subsequent dip-bake layers resulted in elimination 
of interf erent signals. It also produced complete blocking of the signal 
for the neurotransmitter dopamine. The optimum time and temperature for 
annealing was found to be 5 min at 210 . degree. C. An examination of shelf 
life over two weeks indicated negligible AA interference over this 
period. Preliminary investigations with respect to the potential use of 
these Nafion.RTM. -modified Pt electrodes in the design of implantable, 
first generation, peroxide detecting biosensors indicated that the 
modified electrode had no effect on O.sub.2 permeability but did produce 
a significant decrease in H. sub. 20 . sub . 2 sensitivity. While this may 
preclude their use in biosensor development they may be more suitable for 
detection of gaseous neurochemicals such as nitric oxide. 
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sensors with nitric oxide release coatings 
FROST Megan C; BATCHELOR Melissa M. ; YOUNGMI LEE; 
HUIPING ZHANG; YOUNGJEA KANG; OH Bongkyun; WILSON 
George S.; GIFFORD Raeann; RUDICH Steven M. ; MEYERHOFF 
Mark E. 

Department of Chemistry, The University of Michigan, 
Ann Arbor, MI 48109, United States; Department of 
Chemistry, University of Kansas, Lawrence, KS 66045, 
United States; Department of General Surgery, The 
University of Michigan, Ann Arbor, MI 48109, United 
States 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL: 
COUNTRY : 
LANGUAGE : 
AVAILABILITY: 
AN 
CP 
AB 



SOURCE: Microchemical journal, (2003), 74(3), 277-288, 28 
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The widespread use of miniaturized chemical sensors to monitor 
clinically important analytes such as PO.sub.2, PCO.sub.2, pH, 
electrolytes, glucose and lactate in a continuous, real-time manner has 
been seriously hindered by the erratic analytical results often obtained 
when such devices are implanted in vivo. One major factor that has 
influenced the analytical performance of indwelling sensors is 
the biological response they elicit when in contact with blood or tissue 
(e.g. thrombus formation on the device surface, inflammatory response, 
encapsulation, etc.). Nitric oxide (NO) has been shown to be a potent 
inhibitor of platelet adhesion and activation as well as a promoter of 
wound healing in tissue. Herein, we review recent work aimed at the 
development of hydrophobic NO-releasing polymers that can be 
employed to coat catheter-type amperometric oxygen 
sensors without interfering with the analytical performance of 
these devices. Such modified sensors are shown to exhibit 
greatly enhanced hemocompatibility and improved analytical performance 
when implanted within porcine carotid and femoral arteries for up to 16 
h. Further, results from preliminary studies also demonstrate that 
prototype fluorescent oxygen sensors, catheter-style 
potentiometric carbon dioxide sensors and subcutaneous 
needle-type enzyme-based amperometric glucose sensors can also 
be fabricated with new NO-release outer coatings without compromising the 
analytical response characteristics of these devices. The NO-release 
strategy may provide a solution to the lingering biocompatibility 
problems encountered when miniature chemical sensors are 
implanted in vivo. 
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AB Anti-biof ouling polymers containing phosphorylcholine 

(PC) -substituted methacrylate units have been prepared by 
copolymerization with dodecyl methacrylate and used to coat 
luminescent oxygen sensors. Nanometer-sized coatings of such 
materials are shown to reduce significantly the adhesion of marine 
bacteria (more than 70%) and thrombocytes (more than 90%) to the surface 
of tris- (4, 7-diphenyl-l, 10-phenanthroline) ruthenium(II) -doped silicone 
layers. A thorough analytical characterization of both the PC-coated and 
the uncoated dyed films has demonstrated that the anti-biof ouling layers 
do not alter dramatically the performance of the fiber-optic oxygen 
sensors in aqueous media and are mechanically stable for more 
than one year of continuous immersion. The slope of the linear 
calibration plots in the 0-8 mg L . sup . - . sup . 1 oxygen concentration range 
(ca. 1.0 L mg . sup. - . sup . 1) decreases 8-11% after applying the 5 0-nm 
protective layer with no change in the sensor precision 
(1.1-1.9% RSD, n = 6) . The response time of the 200-.mu.m 

O . sub . 2 -sensitive layers (1.5-6 min) increases up to 2 -fold, depending on 
the nature of the PC polymer used, but the temperature effect 
on the sensor response (0.02 0 L mg . sup . - . sup . 1 

. degree . C . sup .-. sup . 1) remains essentially unchanged. Oxygen detection 
limits as low as 0.04 mg L . sup . - . sup . lhave been measured with the coated 
optodes. The novel biof ouling-resistant optosensors have been 
successfully validated against a commercial oxygen electrode and are 
shown to respond faster than the electrochemical device for large oxygen 
concentration changes. The biomimetic coatings will be particularly 
useful for drift- free long-term operation of environmental optosensors 
and in vivo fiber-optic oxygen analyzers. 
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Over the last three years, work in the Particle Coating Laboratory at 
West Virginia University has focused on three main areas. The first area 
concerns the reversible agglomeration of cement to produce a granular 
product (2-10 mm) that can be transported easily and can be broken down 
and hydrated to form a cement slurry with properties identical to virgin 
cement. This agglomeration process uses a binding agent consisting of 
calcium chloride (CC) and tartaric acid (TA) dissolved in methanol that 
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can be considered an inert solvent. By adjusting the proportions of the 
cement set accelerating agent (CC) and the retarding agent (TA) a 
granular cement product can be formed that gives a cement slurry with 
essentially the same characteristics as that obtained from virgin cement. 
The resulting concrete also has the same compressive strength, obtained 
in a standard 3 -day test, as virgin cement. The second research area 
concerns the formation of encapsulated brittle particles of ammonium 
persulfate (AP) that are used as viscosity breaking agents for fracturing 
fluids. In order to obtain a coat that under goes brittle 
fracture when subjected to a compressive load, a coating of a 
cross-linked acrylate polymer containing up to 80 wt% of fine 
(<15 .mu.m) silica was used. By varying the coating level of acrylate, 
the release of the ammonium persulfate using a standard leach test can be 
reduced to acceptably low levels (<3%) . By changing the fraction of 
silica in the coat, the release of the ammonium persulfate when 
the particles are subjected to a known compressive stress (13.8 MPa) can 
be increased to approximately 70%. The particles formed by this process 
comprise of agglomerates of between 10 and 20 individually coated 
particles. When subjected to an applied load, these agglomerates fracture 
and the coating on the individual particles is sheared away thus 
releasing AP. These particles can be used as viscosity breaking agents in 
drilling well fracturing operations. The third project consists of the 
video imaging of particle movement in a semicircular fluidized bed 
typically used in coating operations. The particles of interest are 
8-mm-diameter tablets. The technique used to capture particle velocity 
data utilizes two CCD cameras that are synchronized to capture images 
that are between 1 and 5 ms apart. The mapping of particle velocity 
within the spray region in the draft tube insert under a variety of 
conditions is currently underway. Preliminary data is presented and 
discussed. 
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The response time and temperature dependence of a pressure -sensitive 
paint (PSP) based on platinum tetra (pentaf luorophenyl) porphine (PtTFPP) 
in the f luoroacrylic polymer FIB significantly increases for 
bilayer paint systems that include a base coat made of 
different polymers with solid TiO.sub.2 added as scattering 
agent, compared to the single- layer sensor paint. The 

temperature dependencies at vacuum are the same in the various bilayer 
coatings (paint/base coat) as compared to monolayer paint, 
roughly -0 . 53%/ . degree . C . With FIB base coat the percent of 
TiO.sub.2 is adjusted to reduce photodegradation, in which case only a 
slight increase in response time (0.6 0.8 s) is caused by the base 
coat and there is almost no change in temperature dependence at 1 
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atm. However, in the cases of the less permeable polymers, 

poly (methylmethacrylate) (PMMA) and poly (vinyl acetate) (PVA) , there is 

increased response time of the bilayer coating (rising, respectively, to 

15 and 7 s) and significantly greater temperature dependence at 1 atm. 

The highly impermeable polyacrylonitrile (PAN) as base coat 

shows little effect on response time but a somewhat higher temperature 

dependence at 1 atm compared to vacuum. For the highly permeable 

polydimethylsiloxane (PDMS) , adjustment of the TiO.sub.2 concentration is 

needed to prevent an increase in temperature dependence but both PDMS 

base coats tested have response times < 2 s and low-temperature 

dependence . 
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Parallel frequency readout of an array of 
mass -sensitive transducers for sensor 
applications 
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Polymer coated cantilevers as mass-sensitive transducers for 
miniaturized gas sensors, an approach for which promising 
results have been demonstrated recently [1] , have been developed and 
investigated further towards applications. A new detection arrangement 
has been realized, which enables a simultaneous frequency readout of 
several cantilevers. In addition, it was possible to coat the 
cantilevers with different polymers showing specific 
sensitivity to different gases. Finally, we present the first 
measurements on the simultaneous application and readout of differently 
coated cantilevers exposed to a mixture of gases. 
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The paper describes attempts to apply plasma polymers to the 
development of chemical sensors . The plasma polymers 
were used as membranes to coat conventional conducting 
polymer sensors, as stand-alone chemiresi stive 
sensors and as absorbent coatings on quartz crystal 
microbalances . The plasma polymers were derived from 

combinations of pyrrole and three silicon containing monomers. In the 
chemiresistive sensors, conductivity was induced in the 
polymer matrix by doping with iodine. The paper describes the 
experimental polymerization conditions, the physical characteristics of 
the polymers, and the application of the different 
polymers to sensing common volatile analytes. 
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Quartz microbalance microcalorimetry : A new method for 
studying polymer- solvent thermodynamics 
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materials 
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We have developed a sensitive method of determining enthalpy changes for 
gas -surface interactions: quartz microbalance microcalorimetry. We mount 
in an isoperibol environment both sample and reference combinations of a 
quartz crystal microbalance (QCM) in intimate thermal contact with a heat 
flow sensor. We coat the sample QCM with a thin 
(.eqysim.l .mu.m) polymer film. By exposing the film to ethanol 
vapor, we measure simultaneously the change in mass per unit area (to 
=0.25 ng cm . sup . - . sup . 2 ) and the resulting heat flows (to .+-.50 nW) when 



the polymer adsorbs or desorbs ethanol . The molar enthalpies of 
sorption of ethanol vapor in Tecoflex, an aliphatic polyurethane 
elastomer, are .DELTA. . sub . a . sub .d. sub. s . sub . o. sub . r . sub.p . sub. t . sub . i . su 
b.o. sub. nH=-53 . +- . 8 kJ mol . sup . - . sup . 1 and . DELTA. . sub . d . sub . e . sub . s . sub . 
o. sub . r . sub .p . sub . t . sub. i . sub . o . sub .nH= 52 . +- . 3 kJ mol . sup . - . sup . 1 . 
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Dynamic behavior of ultra-thin polymer films 
deposited on surface acoustical wave devices 
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This paper reports the experimental results for polymer -coated 
surface acoustic wave (SAW) that were exposed to various gases (carbon 
dioxide, methane, ethane) . The polymers used to coat 

the SAW devices were polycarbonate (PC; glassy) , polyisobutylene (PIB; 
rubbery), and polydimethylsiloxane (PDMS: most rubbery). It was observed 
that the direction of the frequency shift of the SAW delay line 
oscillator for the SAW filters coated with PC and PIB could be described 
from existing work by Wohltjen [H. Wohltjen, Mechanism of operation and 
design considerations for surface acoustic wave device vapor 
sensors, Sensors and Actuators A 5 (1984) 307-325] in 
which the modulus terms and the electrical terms are insignificant 
compared to the mass loading terms. However, for the PDMS-coated SAW this 
was not the case. In every experiment performed, the frequency shift was 
positive, exactly opposite of what was predicted by the Wohltjen's 
equation for acoustically thin, perfectly elastic films. It is felt that 
operation at high frequencies causes changes in the oscillation frequency 
due to changes in the modulus term in Wohltjen's equation to be 
comparable to the change in frequency due to the mass loading 
( .DELTA. h. rho. ' ) term. This is especially relevant if the solubility of 
the penetrant gases is low. 
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Performance optimization of surface acoustic wave 
chemical sensors 

Sensors and actuators 
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AB Acoustic wave devices coated with a thin layer of chemoselective material 
provide highly sensitive chemical sensors for the detection and 
monitoring of vapors and gases. In this work, a variety of coating 
materials and coating deposition techniques have been evaluated on 
surface acoustic wave (SAW) devices. A novel thin film deposition 
technique, matrix assisted pulsed laser evaporation (MAPLE) , is utilized 
to coat high quality polymer films on SAW devices, 

and conventional pulsed laser deposition is used to deposit a passivation 

layer of diamond-like-carbon on a SAW device surface to prevent water 

adsorption. In addition, chemoselective coatings are formed by covalent 

attachment of f unctionalized species to the silica surface of SAW 

devices. The self -assembled monolayer or near monolayer structures are 

designed to populate the SAW device surface with the desirable 

hexaf luoroisopropanol moeity. The rapid kinetic signals achievable with 

the various coated SAW sensors during vapor tests are examined 

as a function of the coating material and the quality of the thin films. 

In parallel to the thin film deposition, growth, and vapor testing, the 

electrical characteristics of the SAW sensor have been 

characterized. The quality factor and residual phase noise of 

polymer coated SAW devices are examined, and a prediction of the 

theoretical limit of the phase noise performance of the loop oscillator 

is made. 
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AB Monitoring glucose using biosensors in biological systems is complicated 
by the presence of reducing agents such as ascorbic acid (AA) . This is 
particularly so in brain extracellular fluid (ECF) , where glucose 
concentrations may be as low as 1 mmol 1 . sup . - . sup . 1 and AA levels are 
approximately 50 0 .mu.mol 1 . sup . - . sup . 1 . Since glucose oxidase-modif ied 
poly (o-phenylenediamine) -coated Pt (Pt/PPD/GOx) electrodes show good 
stability in vivo, glucose sensitivity and AA-blocking properties, 
attempts mere made to improve the latter characteristic further by two 
distinct strategies: incorporating non-enzyme protein into the 
polymer film and underlaying the polymer with a lipid 
coat. Both tactics significantly decreased interference by AA 
without changing the sensitivity to glucose, the lipid modification being 
the more effective. The current ratio I (Glue) /I (AA) for 1 mmol 
1 . sup . - . sup . 1 glucose and 500 .mu.mol 1 . sup . - . sup . 1 AA for the best 50% 
of the lipid-modif ied Pt/PPD/GOx electrodes was approximately 30:1, 
indicating that these sensors are well suited for monitoring 
brain glucose in vivo. 
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AB The relationship between the concentration of polymer in the 
coat of an electrochemical glucose sensor and the lag 
time between changes in blood glucose and sensor output was 
explored. Sensors designed to be highly permeable to glucose 
were coated with a polyurethane mixture diluted 1: 6.7 (15%) in 
trichloroethane . Coats of those designed to be less permeable 
were diluted 1:2.5 (40%) . The in vitro response of the 40% 
sensors, but not of the 15% sensors, was nearly linear 

up to a glucose level of 56 mM. When tested in 10 rats, the response of 

the 15% sensors to injected glucose was much more rapid than 

that of the 40% sensors. The time difference between the peak 

blood glucose level and peak sensor output was also much 

smaller for the 15% sensors. In conclusion, use of an 

electrochemical glucose sensor with high permeability to 

glucose demonstrates that glucose in the intravascular space equilibrates 
very rapidly with the subcutaneous space. 



